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Abstract

Background: Medication adherence is crucial to chronic disease treatment. Non-adherence raises morbidity,
hospitalizations, and healthcare costs. Pharmaceutical errors still cause harmful drug reactions and reduce
treatment efficacy, threatening patient safety. To optimize healthcare delivery, effective medication adherence
and error reduction strategies must be identified and implemented.

Objective: This study will examine how different interventions improve medication adherence and reduce
medication errors in Shri Krishna Medical College and Hospital patients. The study assesses healthcare settings
and patient characteristics to determine the best strategies.

Methods: Over 22 months, 200 patients participated in a prospective observational study. Medication adherence
was assessed using the Morisky Medication Adherence Scale-8 (MMAS-8), prescription refill records, and
patient self-reports. Medication errors were assessed by prescription and hospital incident report audits. Drug
reconciliation, electronic prescribing, patient education, SMS alerts, pill organizers, and chemist-led counselling
were tested. We used logistic regression, chi-square tests, and paired t-tests to compare outcomes before and
after the intervention.

Results: Pharmacist-led interventions and electronic prescription systems were the most effective strategies,
improving adherence rates by 55% and 50%, respectively, and reducing medication errors by 60% and 55%,
respectively. Patient education and medication reconciliation also showed significant benefits, while reminder
systems had a moderate impact. Older adults and patients with chronic diseases exhibited the most improvement
with structured interventions.

Conclusion: Chemist participation, electronic prescribing, and instructional frameworks are needed to improve
medication adherence and reduce errors. These interventions should be prioritized by healthcare systems to
improve treatment outcomes and patient safety. The strategies' long-term viability and cost-effectiveness need
more study.

Keywords: Medication adherence, Medication Errors, Interventions, Healthcare Strategies, Pharmacist-led
Interventions.
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Introduction

Medication adherence—the extent to which morbidity and mortality, hospital stays, and

patients take their medications as prescribed—
affects treatment efficacy and patient outcomes.
Not taking medication as prescribed is a major
healthcare issue [1]. This is especially true for
chronic conditions like diabetes, hypertension,
heart disease, and mental illness.

According to the World Health Organization, half
of chronic disease patients don't take their
medication as prescribed, which strains healthcare
systems, accelerates disease progression, and
increases hospitalizations [2,3]. Poor adherence
reduces medical intervention efficacy and has
significant economic consequences by increasing
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treatment needs. Effective medication adherence
helps acute and chronic disease management
achieve  therapeutic  goals and  reduce
complications. Patients' forgetfulness, confusion,
and fear of side effects, providers' poor
communication and lack of follow-up, and the
healthcare system's medication cost, availability,
and accessibility all affect adherence [4]. Given
these challenges, adherence-focused strategies are
needed to improve patient health. Healthcare
facilities face medication errors as well as
adherence [5]. Medication errors—prescription,
dispensing, and administration—can cause minor
side effects to life-threatening reactions.
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Medication errors account for 10% of hospital
admissions, which increases healthcare costs,
hospital stays, and patient distress [6]. These errors
can result from illegible prescriptions, improper
dosage, lack of patient education, and healthcare
provider misunderstandings [7].

Medication errors are much more likely in hospitals
and outpatient settings where many healthcare
providers are treating a patient. Errors can occur
during prescription, transcription, dispensing,
administration, and monitoring. Medication
selection, dosage, administration, and drug
interactions are common errors. These errors
threaten patient safety and healthcare system trust
[8]. Patient education, healthcare provider
interventions, technological solutions, and policy-
level initiatives are needed to address medication
adherence and errors. Medication reconciliation
programs, electronic reminders, and chemist-led
interventions can improve adherence and reduce
medication errors. The effectiveness of these
interventions depends on patient demographics,
illness type, healthcare setting, and socioeconomic
status. A systematic review is needed to evaluate
different approaches' efficacy. This study evaluates
medication adherence and error prevention
strategies at Shri Krishna Medical College and
Hospital. This study fills gaps in the literature by
assessing interventions' efficacy in real-world
settings and tertiary care. To evaluate the
effectiveness of different strategies for improving
medication adherence among patients receiving
treatment for various medical conditions. To assess
the impact of these strategies on reducing
medication errors in a hospital setting. To analyze
the relationship between improved adherence and
patient safety outcomes. To identify the most
effective adherence-promoting strategies tailored to
different patient demographics and disease
conditions.

Materials and Methods

Study Design: This prospective observational
study compares hospital medication adherence and
error reduction strategies. This study evaluates
interventions based on medication safety and
adherence rather than experimental manipulation.

Study Setting: Shri Krishna Medical College and
Hospital, a multidisciplinary hospital, is hosting
this study.

The hospital serves a diverse patient population,
including people with long-term health conditions
who must follow their medication regimens and are
vulnerable to medication errors.

Study Duration: The study spans a 22-month
period, from December 2022 to October 2024. This
duration allows for the collection of sufficient data
to evaluate adherence patterns, intervention
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effectiveness, and changes in medication error rates
over time.

Sample Size: A total of 200 patients are included
in this study. The sample is selected to ensure
adequate representation of patients with chronic
conditions  requiring long-term  medication
adherence and those who have experienced prior
medication errors. The sample size is determined
based on the prevalence of medication non-
adherence and errors in similar hospital settings,
allowing for robust statistical analysis.

Inclusion Criteria

e Adult patients (aged 18 years and above) who
are prescribed long-term medications for
chronic  conditions such as diabetes,
hypertension, cardiovascular diseases, or
psychiatric disorders.

o Patients with a history of prior medication
errors (e.g., incorrect dosing, missed doses, or
prescription discrepancies).

o Patients willing to participate in the study and
provide informed consent.

o Patients receiving treatment at Shri Krishna
Medical College and Hospital during the study
period.

Exclusion Criteria

o Patients with cognitive impairment (e.g.,
dementia, severe psychiatric disorders) that
may prevent reliable self-reporting.

e Patients who refuse to provide informed
consent.

o Patients with terminal illnesses or those under
palliative care, where medication adherence
strategies may not be the primary focus.

e Patients who are non-ambulatory or unable to
complete study assessments.

Interventions/Strategies Tested: This study tests
patient-specific interventions  to  improve
medication adherence and reduce errors. Healthcare
providers can help patients understand their
medications and their effects through one-on-one
counselling, printed materials, visual aids, and
group education sessions with other chronic illness
patients. Electronic prescription systems replace
humans with computers and check patient records
for drug interactions and duplicates to reduce
prescription errors. Medication reconciliation
involves doctors, chemists, and nurses working
together to keep patients' medication records
accurate during hospital admission, discharge, and
outpatient visits. Text message alerts, smartphone
medication tracking apps, and pill organisers can
help elderly and multi-drug-taking patients.
Pharmacist-led interventions include phone follow-
ups, in-person  consultations,  counselling,
medication reviews to correct errors before
dispensing, and adherence monitoring. Patients
receive one or more of these interventions based on
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their risk factors, medication history, and
healthcare provider's recommendations to improve
medication adherence and reduce errors. This
method is thorough and focused.

Data Collection Methods: Data collection is
conducted through a combination of patient
feedback, prescription audits, and systematic
monitoring of adherence and medication errors to
ensure a comprehensive evaluation of intervention
effectiveness. Patient surveys utilize standardized
questionnaires to assess adherence behaviors,
medication understanding, and perceived barriers to
adherence. Prescription audits involve reviewing
patient prescriptions before and after implementing
interventions to determine changes in adherence
rates. Adherence measurement tools include the
Morisky Medication Adherence Scale (MMAS-8),
an S8-item validated scale assessing patient
adherence patterns, along with pill count and
pharmacy refill records to track medication refills
and verify adherence levels. Error tracking through
incident reports is conducted by monitoring
medication errors recorded in hospital data,
covering errors occurring in  prescribing,
dispensing, administration, and monitoring phases.
Errors are systematically classified based on
severity and potential patient harm, ensuring a
detailed analysis of the impact of various
adherence-improving and error-reducing strategies.

Outcome Measures: We measure treatment
efficacy using primary and secondary outcome
measures. Major outcome is medication adherence
improvement, measured by patient self-reports,
prescription refill records, and the Morisky
Medication Adherence Scale (MMAS-8). This
measures adherence before and after interventions.
Medication errors decrease as a secondary effect.
Prescription audits and hospital incident reports
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measure this decrease. Patients' perceptions of
treatment ease, happiness with interventions, and
medication understanding are also considered.
Another important part is finding the best
adherence  strategies  based on  patient
characteristics and healthcare settings. By assessing
these parameters, the study aims to provide strong
evidence of clinical interventions' effects.

Statistical Analysis: We analyse all of our data in
SPSS version 25.0 and use various statistical
methods to draw conclusions. Descriptive statistics
like standard deviation, frequency distributions,
and mean summarise participant demographics and
clinical characteristics. Chi-square tests compare
categorical variables to determine how intervention
types affect adherence. Logistic regression analysis
finds predictors of improved adherence and error
reduction after controlling for age, gender, disease
condition, and intervention type. Paired t-tests
compare pre- and post-intervention adherence rates
to assess their effects. The results are reliable when
the p-value is less than 0.05, the statistical
significance threshold.

Ethical Considerations: The Shri Krishna Medical
College and Hospital Institutional Ethics
Committee approved the study, ensuring ethical
compliance. All study participants must give
written informed consent before enrolling. This
guarantees their voluntary participation and
understanding of the study's goals. Patient data is
anonymised and securely stored to protect privacy.
The study's credibility and integrity are enhanced
by strict ethical standards that protect participant
rights and ensure responsible research.

Results

Demographic and Clinical Characteristics of
Study Participants

Table 1: Demographic and Clinical Characteristics of Study Participants

Characteristic Frequency (n=200) Percentage (%)
Age (Years)

3040 50 25.0

41-50 60 30.0

51-60 55 27.5

>60 35 17.5

Gender

Male 110 55.0

Female 90 45.0

Primary Diagnosis

Hypertension 60 30.0

Diabetes Mellitus 55 27.5
Cardiovascular Disease 45 22.5

Chronic Kidney Disease 40 20.0

Number of Medications per Patient

1-3 90 45.0

4-6 75 37.5

>6 35 17.5
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The demographic profile of the study participants,
who are mostly 41-60 years old (57.5%), shows
that middle-aged and older adults have more
chronic conditions requiring long-term medication.
The study had 55% men and 45% women.
Hypertension (30%) and diabetes (27.5%) are
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common clinical conditions that make medication
adherence difficult. Polypharmacy may affect
adherence and error rates, as 45% of participants
took 1-3 medications and 37.5% took 4-6.

Baseline Medication Adherence and Error Rates

Table 2: Baseline Medication Adherence and Error Rates

Parameter Value (n=200) Percentage (%)
MMAS-8 Score (Adherence Level)

Low Adherence (<6) 120 60.0

Medium Adherence (7) 50 25.0

High Adherence (8) 30 15.0

Medication Errors (Total Cases) 85 42.5
Prescription Errors 35 17.5

Dispensing Errors 25 12.5
Administration Errors 15 7.5

Monitoring Errors 10 5.0

Before implementing adherence-enhancing
interventions, the majority of participants (60%)
demonstrated low medication adherence, as
measured by MMAS-8 scores, indicating a
significant gap in medication compliance.

Only 15% of participants had high adherence,
suggesting a need for targeted interventions.

Medication errors were present in 42.5% of cases,
with prescription errors (17.5%) and dispensing
errors (12.5%) being the most common types.
These findings emphasize the need for structured
interventions to enhance adherence and minimize
errors in prescription handling and administration.

Effectiveness of Different Strategies

Table 3: Post-Intervention Adherence and Medication Error Reduction

Intervention Strategy Adherence Rate | Medication Error
Improvement (%) Reduction (%)
Patient Education Programs 40.0 35.0
Electronic Prescription Systems 50.0 55.0
Medication Reconciliation 45.0 50.0
Reminder Systems (SMS, Apps, Pill Organizers) 30.0 20.0
Pharmacist-Led Interventions 55.0 60.0
After  implementing  adherence  strategies, most, indicating that automation and direct

adherence rates rose across the board. At 55%,
chemist-led programs outperformed those using
electronic prescription systems. These findings
demonstrate that professional supervision and
technology-driven solutions improve medication
adherence. Electronic prescriptions (55 percent
reduction) and pharmacist-led interventions (60
percent reduction) reduced medication errors the

pharmacist engagement reduce human error in
prescription and dispensing.

Comparative Analysis between Strategies

A chi-square test compared the groups' adherence
improvements after logistic regression identified
factors that predicted better adherence. This helped
us identify the best intervention.

Table 4: Comparative Analysis of Strategies Using Chi-Square Test

Strategy Mean MMAS-8 Score Before | Mean MMAS-8 Score After | p-value
Patient Education Programs 5.2 7.1 <0.001
Electronic Prescription Systems | 5.4 7.8 <0.001
Medication Reconciliation 5.1 7.4 <0.001
Reminder Systems 5.6 6.9 0.015
Pharmacist-Led Interventions 5.0 7.9 <0.001

The chi-square test showed that all intervention
strategies improved MMAS-8 scores statistically,
with  p-values below 0.05. Chemist-led
interventions improved adherence the most (7.9),
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followed by electronic prescription systems (7.8).
The lower impact of reminder systems suggests
they may not be as effective as direct engagement
of healthcare professionals (p=0.015).
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Table 5: Predictors of Improved Medication Adherence

Variable (Odds Ratio (OR) Confidence Interval (95%) p-value
Electronic Prescription 2.5 1.8-34 <0.001
Pharmacist Interventions 2.8 2.0-3.6 <0.001
Medication Reconciliation 2.1 1.5-2.8 <0.001
Reminder Systems 1.4 1.0-1.9 0.02

In logistic regression analysis, electronic
prescription systems (OR=2.5, p0.001) and
chemist-led interventions (OR=2.8, p0.001)
predicted improved adherence the most. Reminder
systems had a lower effect (OR=1.4, p=0.02) than
medication reconciliation (OR=2.1). These findings

suggest that digital automation and direct
pharmacist engagement improve medication
adherence and error rates more than reminder
systems alone.

Subgroup Analysis

Table 6: Subgroup Analysis Based on Age and Disease Condition

Subgroup Adherence Rate Improvement (%) | Medication Error Reduction (%)
Age 30-50 42.0 38.0
Age >50 50.0 55.0
Hypertension Patients 45.0 50.0
Diabetes Mellitus Patients 48.0 53.0
Cardiovascular Disease Patients 52.0 57.0
Chronic Kidney Disease Patients | 38.0 45.0

Subgroup analysis shows that adherence improved
more among participants over 50 (50% vs. 42%).
This shows that structured interventions can help
age-related adherence issues. The most improved
disease conditions were cardiovascular disease
(52%) and diabetes (48%). This may be because
these patients must strictly follow their medication
regimens and see their doctors often. However,
only 38% of chronic kidney disease patients
improved, suggesting they need more targeted
interventions.

Discussion

Over 22 months, 200 Shri Krishna Medical College
and Hospital patients participated in the study to
improve medication adherence and reduce errors.
Several strategies were examined. The most
effective strategies were electronic prescription
systems (medication errors reduced by 55%) and
pharmacist-led interventions (adherence improved
by 55%). Patient education programs and
medication reconciliation also improved adherence,
albeit less. Pill organisers and SMS alerts improved
adherence but had a smaller impact. Logistic
regression  analysis shows that electronic
prescriptions and chemist interventions improve
adherence the most. The subgroup analysis showed
that these treatments were most beneficial to older
adults and chronic disease patients like diabetes
and cardiovascular disease. The intervention
drastically reduced medication errors, which were
42.5% before. Prescription and dispensing errors
were the most common, indicating the need for
structured medication management intervention.
After the intervention, adherence scores (MMAS-8)
and error rates decreased, indicating that a
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comprehensive strategy involving technology,
direct chemist involvement, and structured
education is needed to address these issues.

Comparison with Existing Literature: This study
supports  previous findings that electronic
prescription systems and chemist-led interventions
improve medication adherence and reduce errors.
Chemist-led medication counselling improves
comprehension, adherence, and medication
discrepancies, according to research. Electronic
prescription system studies show that automation
improves medication tracking and reduces
prescribing and dispensing errors. A systematic
review by [9] found that chemist-led adherence
interventions increased medication compliance by
20-30%. A meta-analysis by [10] found that
electronic prescribing systems reduced medication
errors by 50%, supporting this study's findings.
Patient education programs have gained popularity
to improve adherence, especially among low-
health-literate people. Structured counselling in
addition to printed educational materials increased
adherence by 25-40%, according to [11]. However,
reconciliation ~ processes and  chemist-led
monitoring were more effective than education
alone, according to the current research. While text
message alerts and app-based notifications have
shown promise in previous studies, they had little
effect in this one. The patient may have memory
issues, a dislike of technology, or an inability to
keep a medication schedule even when reminded.
Reminder systems work better with individualised
chemist consultations, according to [12],
highlighting the importance of multi-component
interventions.
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Strengths and Limitations of the Study: This
prospective observational study (n=200) evaluates
adherence-enhancing strategies using multiple
methods. Prescription audits, MMAS-§, and
incident reporting systems are validated adherence
measurement tools that improve results. The study
also addresses medication errors and adherence to
provide a complete picture of medication safety.
However, the study has some limitations.

First, self-reported adherence could cause recall
bias. MMAS-8 and prescription refill records
validated adherence, but self-reported measures
may be exaggerated. Second, since the study was
conducted in one hospital, it is not transferable.
Future studies should consider multi-center trials to
understand  institutional  variability. Due to
participants'  different intervention durations,
adherence results may have been affected. Long-
term follow-up studies can determine if adherence
improvements last. The study also ignored strategy
cost-effectiveness in large-scale implementation.

Future Research Directions: To determine if
improvements last, future research should examine
adherence patterns beyond the study period.
Researchers should also examine how electronic
reminders and pharmacist-led monitoring interact
to find the best combinations.

Cost-effectiveness analyses can determine if
strategies can be financially implemented on a
larger scale. Future research can examine how
patient-specific variables like cognitive function,
socioeconomic status, and psychological barriers
affect adherence. Another promising area for
research is Al and ML to improve medication
adherence. Al-driven predictive analytics to
identify at-risk patients and tailor interventions
could change the game. Personalised adherence
programmes that consider patients' demographics
and medical histories may improve interventions.

Conclusion

This study provides valuable insights into the
effectiveness of different strategies for improving
medication adherence and reducing medication
errors. Pharmacist-led interventions and electronic
prescription systems emerged as the most effective
strategies, significantly improving adherence rates
and reducing prescription and dispensing errors.
Patient education programs, medication
reconciliation, and reminder systems also
contributed to adherence improvement, but their
impact was comparatively lower. Older adults and
patients with chronic diseases, particularly
cardiovascular diseases and diabetes, benefited the
most from structured interventions.
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